Abstract: A country's rise to economic dominance tends to be accompanied by its currency becoming a reference point, with other currencies tracking it implicitly or explicitly. For a sample comprising emerging market economies, we show that in the last 3 years, the renminbi (RMB) has increasingly become a reference currency which we define as one which exhibits a high degree of co-movement (CMC) with other currencies. In East Asia, there is already a RMB bloc, because the RMB has become the dominant reference currency, eclipsing the dollar, which is a historic development. In this region, 7 currencies out of 10 co-move more closely with the RMB than with the dollar, with the average value of the CMC relative to the RMB being about 60% greater than that for the dollar. We find that co-movements with a reference currency, especially for the RMB, are associated with trade integration. We draw some lessons for the prospects for the RMB bloc to move beyond Asia based on a comparison of the RMB's situation today and that of the Japanese yen in the early 1990s. If trade were the sole driver, a more global RMB bloc could emerge by the mid-2030s but complementary reforms of the financial and external sector could considerably expedite the process. 
Introduction
The economic rise of China raises the question whether the Chinese currency could become an international/reserve currency or possibly also the premier international currency, eclipsing the dollar.
1 Based on econometrics and history, Subramanian (2011) argued that the fundamental determinants of international currency statusnot just the size of an economy but also the size of its trade and its external financial strength -were moving strongly in China's favor. If China could undertake the necessary reforms of its financial markets and allow greater access for foreigners to the RMB via capital account liberalization, the rise of the RMB to international currency status could be imminent, perhaps within the next 10-15 years.
A currency can become dominant when it acquires a heightened role and becomes the focus or a reference point for other currencies, leading to the formation of a currency bloc. This paper addresses the RMB's rise as a reference currency and the creation of a RMB currency bloc.
Clarifying International and Reference Currencies
An international currency is one that is sought by foreigners (official and private) for three reasons: as a store of value, medium of exchange, and unit of account. This leads to the famous 3×2 taxonomy (3 functions for 2 types of foreign actors) elaborated by Peter Kenen (1983) and illustrated in Table 1 below. This paper does not address the store of value and medium of exchange functions of an international currency (the top two rows of Table 1 ). It addresses that situation when a currency becomes a reference point for other currencies which is related more to the unit of account function described in the third row of Table 1 . 1 Sometimes a distinction is made between a reserve and an international currency to correspond, respectively, to official and private sector uses of a currency. We use the term "international" in an encompassing sense.
One way it can become a reference point is when foreign governments and/or central banks often anchor/peg their currencies to a reserve currency. Another way is for foreign trade and financial transactions to be denominated/invoiced in the reference currency.
We study the case where a currency becomes a reference point manifested in greater degree of co-movements of other currencies with it. These co-movements could be the result of policy choices by countries to track the reference currency in the context of a fixed or semi-fixed exchange rate regime. Or, these movements could be market driven.
It is, of course, possible and perhaps even likely that being or becoming a reference currency will lead to its transition to an international currency: for example, if more countries track say the RMB, that stability in the bilateral exchange rate will be conducive to the private sector using the RMB as a unit of account in trade transactions. In this paper, we focus on establishing the fact that the RMB has become one of the major global reference currencies, along with the US$ and the Euro.
Figures 1A and 1B plot the exchange rates of a number of East Asian countries and the renminbi since 2005 and since 2010, respectively. The broad pattern is one of East Asian currencies following the RMB.
The underlying causes of such co-movements could be common trade, financial or other real shocks. Central banks can wish to increase exchange rate stability with China to stabilize the trading environment of their domestic firms. Or co-movements could result from competitiveness concerns. For example, since China which is a large trader, there is a fear on the part of other countries at similar income and productivity levels that they will be out-competed by China. A possible strategy for them is thus to minimize the cost-competitiveness difference with China and track the RMB more closely. 2 In a context where the RMB appreciates, a flexible peg to the RMB can allow competitor countries to appreciate their currency in order to limit inflation, while retaining competitiveness.
Contributions/Findings 3
The contributions of this paper are the following. First, it establishes that since mid-2010, the RMB has made dramatic strides as a reference currency compared with the dollar and euro. This is happening at the extensive margin: when compared with the first period of RMB managed flexibility (from mid-2005 to mid-2008), many more countries have seen an increase in the co-movements of their currencies with the RMB (32 out of 52 cases) than with the dollar (16) or the euro (19). And it is happening at the intensive margin: the average magnitude in comovements has been increasing for the RMB (9 percentage points), and decreasing for both the dollar (-13 percentage points) and the euro (-9.1 percentage points).
Second, and perhaps more dramatically, the RMB has now become the dominant reference currency in East Asia, eclipsing the dollar and the euro. There is now a de facto renminbi currency bloc in East Asia. In this region, more currencies now co-move (in a statistically significant manner) with the RMB (8 out of 10 cases) than with the dollar (6 out of 10) or the euro. And the magnitude of these co-movements is greatest for the RMB in 7 cases compared with 3 for the dollar (the average magnitude is 0.55 for the RMB and 0.34 for the dollar). It is now the case that the currencies of South Korea, Indonesia, Malaysia, the Philippines, Taiwan, Singapore, and Thailand, more closely track the RMB than the dollar. The dollar's dominance as reference currency in East Asia is now limited to Hong Kong (by virtue of the peg), Vietnam and Mongolia. Third, the RMB's role as a reference currency is not restricted to East Asia. For Chile, India and South Africa, the RMB is the dominant reference currency. For Israel and Turkey, the RMB is a more important reference currency than the dollar. Overall, 11 currencies out of 42 outside East Asia co-move significantly with the RMB. It is still the case that the dollar and the euro play a greater role beyond their natural spheres of influence than does the RMB but that is changing in favor of the RMB.
Fourth, and related to the above, while the rise of the RMB as a reference currency is especially prominent in East Asia, this is as much a trade phenomenon, reflecting the increasing trade presence of China, as a regional one. This implies, consistent with the findings about the behavior of currencies outside East Asia such as South Africa, Israel, Chile and India, that it is possible for the RMB bloc to extend beyond East Asia. The RMB could become a global reference currency by the mid-2030s if trade were the sole driver and much sooner of China were to undertake broader reforms. The final contribution of the paper is more methodological. We are able to establish the emergence of the RMB as a reference currency using a simple and straightforward application of the basic technique due to Haldane and Hall (1991), and Frankel and Wei (1994) . This allows us to run a straightforward horse race between the major reserve currencies including the RMB without having to resort to econometric techniques [such as orthogonalization as in Balasubramanian et al. (2011), or Fratzscher and Mehl (2012) ] which militate against drawing simple inferences about the relative importance of the different reserve currencies.
Moreover, unlike in the literature, we show that the correlates of currency co-movements such as trade integration are symmetric across reference currencies. That is, if trade integration with China is associated greater co-movements with the RMB, so too trade integration with the US is associated with greater comovements with the US.
The paper is organized as follows. Section 2 describes our methodology. Section 3 presents the findings. Section 4 places our findings in the context of recent research on the RMB. Section 5 undertakes a brief historical comparison of the RMB today and the Japanese yen at a comparable point in time, the late 1980s, and provides some concluding thoughts.
Quantifying and Explaining Reference Currencies: The Methodology
We adopt a two-stage methodology. In the first, we identify and quantify reference currencies, focusing on the shift across time. In the second-stage, we use estimates from the first-stage to explain the characteristics that are associated with reference currencies.
Stage 1: Identifying Reference Currencies
In order to assess the importance of the RMB as a reference currency, we adapt the method developed by Frankel and Wei (1994, 2007) . The basic idea is that countries which follow a peg to a basket of currencies often prefer not to disclose it. By regressing daily variations of the exchange rate against a limited number of candidate currencies, it is possible to recover the actual weight, and to assess the importance of key international currencies in the exchange rate arrangements of other countries. Equation (1) is thus run for each country in the sample. 
X is the typical emerging market currency; four of the largest reference currencies (dollar, RMB, euro and yen) are on the right hand side. The coefficients of the individual currencies -ρ 1 to ρ 4 -are their implied weights in the basket. Frankel and Wei (2007) , based on the arguments in Calvo and Reinhart (2002) and Levy-Yeyati and Sturzenegger (2005) , suggested that in order to recover the true weights it is necessary to control for the different magnitude of shocks experienced by countries. Hence, they suggested modifying equation (1) along the following lines:
with ln
 The Δ EMP term captures the fact that changes in the demand for a currency can either be reflected in changes in its prices or quantities depending upon the reaction of the monetary authorities. The more they absorb it in quantities via exchange market intervention, the less the impact on prices. Indeed, the coefficient β can simply be interpreted as the de facto degree of exchange rate flexibility with β = 1 denoting high flexibility and β = 0 denoting a perfectly fixed exchange rate regime. 4 In this paper, we are less interested whether countries are pegging de facto or de jure. We are simply interested in the unconditional co-movements between currencies regardless of whether they are due to central bank intervention or to market pressure. In both cases, a high coefficient for a given basket currency shows that its exchange rate matters for the left hand side currency. Hence we estimate equation (1) rather than equation (2).
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We call the coefficients in equation (1) "Co-movement coefficients" or CMCs. ρ 1 is the co-movement with the dollar, ρ 2 with the RMB, ρ 3 with the euro and ρ 4 with the Yen. In the case of a rigid basket peg to those four currencies, the sum of ρ will be equal to 1, and the R-squared will also be one. 6 And to repeat, when these co-efficients are high and significant that means that that currency is a reference currency. We call the currency with the greatest value of ρ -the co-movement coefficient -the dominant reference currency.
One problem with estimating equation (1) is the possible multicollinearity between the right hand side variables. In the case of China, there is a particular problem because of the de facto peg of the RMB to the US$.
Most of the literature has addressed this problem in a way that entails costs which can be prohibitive. One strategy used, inter alia, by Balasubramaniam et al. (2011) and Fratzscher and Mehl (2011) , measures the effect of the RMB by first removing the dollar component from the RMB movements. They run a first stage variation:
They then use the residual ω t as a proxy for the autonomous RMB factor, and plug it in a second stage:
where ln
 This method, however, does not allow for a clean comparison of coefficients across countries and time; moreover, it is not possible to recover the weights in the basket either, since the coefficients in equation (4) are no longer supposed to sum to 1 in the ideal case. In other words, estimating equation (4) does not amount to running a clean and transparent horse race between the different reference currencies on the right hand side. 6 Note that given that the equation is specified in terms of log changes, the constant is interpreted as the overall drift (appreciation if negative, depreciation if positive) of the exchange rate over the period, which could capture the Balassa-Samuelson tendency for exchange rates to appreciate over time as countries grow. 7 In simpler terms, estimating equation (4) presumes that any collinearity between the dollar and the RMB should be resolved entirely in favor of the dollar, i.e., any effect that is hard to attribute to either the dollar or the RMB is attributed entirely to the dollar.
We address this problem of multicollinearity in a different way. It turns out that there are two periods where the RMB exhibited a modicum of flexibility against the US$ (Figure 2 ). The first period of relative flexibility starts after the announcement of the People's Bank of China (PBoC) on July 21, 2005 8 that the RMB would be allowed to float within a band against the dollar. Over approximately 3 years, the RMB appreciated by 17.5%. This policy of increased flexibility changed in the summer of 2008, leading to a quasi-fixed rate of 6.83 RMB/USD for the following 2 years. The following period started on June 19, 2010, when the PBoC announced that it would allow the RMB to go a back to a managed floating regime 9 against a basket of currencies. Between this announcement and mid-July 2013, the RMB was revalued by a further 9.7%.
In both these periods ("Period 2" and "Period 4" in Figure 2 ) there is sufficient variation in the RMB/dollar rate to distinguish between the effect of the RMB variations and the USD variations on other currencies. That is why we are able to estimate equation (1), a pure horse race that allows us to interpret the magnitude of the coefficients as pure co-movements. 
Note that all the right hand side variables involve a country's economic relationship with China. We used two measures of trade integration with China: manufacturing trade with China over all manufacturing trade; and total trade of goods (except oil). 11 We measure common inflation shocks as the correlation between a country's inflation and that of China during the period 2010-2013. 12 And we measure common financial shocks as the correlation between a country's reference stock market index and that of Shanghai Stock Exchange A Share Index over the same period. The complete list is available in Appendix B, which describes all data used in this paper.
we get coefficient estimates that vary between Latin American and Asian countries that are a priori intuitive. Put differently, had multicollinearity been a serious problem, we would have seen unexpected/counter-intuitive values for the RMB and dollar CMCs across all regions. Finally, it is worth noting that we also estimate equation (5) for the CMC with the dollar, modifying all the right-hand side variables to a country's relationship with the US. Thus, the trade variable becomes trade integration with the US and common real and financial shocks are measured relative to the US. Replicating equation (5) for the dollar not only allows us to identify differences between the RMB and dollar but also serves to validate the basic methodology embedded in equation (5).
The Sample
In this paper, we focus on emerging market countries, which account for the bulk of manufacturing trade. These countries are the ones most likely to be in competition with China, or to be a part of the same supply chains. Because there is no single definition of what "emerging markets" mean, we choose to follow a wide list, which we borrow from IMF (2010) adapted to include the newly advanced economies of Asia. From this list, we only kept countries which have their own currency (e.g., excluding those fully dollarized such as Panama; or countries included in the euro), and we excluded energy commodity exporters. The full list, which contains 52 countries, is presented in Appendix Table 1 .
Results

Evolution in Reference Currency Status
We first present results for stage 1 of the analysis where we document the rise of the RMB as a reference currency.
Overall Changes
We first show the dramatic nature of changes involving the different currencies as reference currencies (Tables 2A and B) . The changes refer to the difference between the results in the second period (July 2005 ) and the fourth period (July 2010-July 2013) in Figure 2 . These changes can be along the extensive margin (Table 2A ) and the intensive margin (Table 2B) .
On the extensive margin, the first thing to note is that across the two periods, the largest increases (and hence the fewest decreases) in the CMCs occurred for the RMB. For 32 out of the 52 currencies, there were increases in the CMC relative to the RMB; the comparable numbers for the dollar and the euro were 16 and 19, respectively. In other words, whereas for the RMB nearly 70% of the time there was an increase in the CMC; for the dollar it was 25% and for the euro about 35%). Even if we restrict the comparison to the number of increases in the CMCs that are statistically significant (at the 10% level), the RMB comes out ahead with 11 instances compared to 4 for the euro and 1 for the dollar. Interestingly, there were no instances of statistically significant declines in the CMCs relative to the RMB, whereas there were 11 and 14 cases of statistically significant declines for the dollar and euro, respectively.
On the intensive margin, we find that the magnitude of changes in the CMC is greater for the RMB than for the dollar and the euro (Table 2B ). For example, between the two periods the simple average of the changes was +9 percentage points for the RMB (the average value of the CMCs rose from 12% to 21%) while the weight on the dollar decreased by 13 percentage points (from 56 to 43%), and 9 percentage points for the euro (from 47 to 38). The net differential thus swung 22 percentage points in favor of the RMB relative to the dollar and also 22 percentage points relative to the euro. Note: For each currency, the number represents the simple average of the relevant coefficient (ρ 1 for USD, ρ 2 for RMB, etc.) estimated from equation (1) for 52 countries in the sample.
Dominance in East Asia: The RMB Bloc
The most dramatic finding is illustrated in Tables 3A-3C . In East Asia, the RMB has not just risen to be an important reference currency; it is the dominant reference currency, eclipsing the dollar. There is de facto an unambiguous RMB currency bloc in East Asia. Tables 3A illustrates this. In the period 2005-2008, the RMB was the dominant reference currency (in the sense of exhibiting the greatest co-movement amongst all possible reference currencies, dollar, euro, yen and RMB) in 3 out of 10 cases compared to 6 for the dollar and one for the euro (in Singapore). In the period 2010-2013, it had become the dominant reference currency in 7 out of 10 cases compared with 3 for the dollar (and none for the euro). Similarly, the number of CMCs that are statistically significant doubled from 4 to 8 for the RMB and declined from 9 to 6 countries for the dollar (Table 3B) . This eclipse has occurred not just in terms of the number of countries but also in the strength of the co-movement (Table 3C ). The average magnitude of the CMC for the RMB in the latest period was 55% compared now with 34% for the dollar, which represent respectively an increase of 29 percentage points and a decrease of 27 percentage points.
It is interesting to identify the countries that co-move more with the RMB than the dollar and vice versa. It is now the case that the currencies of Korea, Indonesia, the Philippines, Taiwan, Singapore, Thailand, and Malaysia more closely track the RMB than the dollar. In a number of cases the co-movement is close to one. The dollar's dominance as reference currency is now limited to Hong Kong (by virtue of the currency board regime), Mongolia and Vietnam. The RMB dominates in relation to the more economically significant countries while the dollar's role is more important in the smaller countries.
Regional Bloc or Global Bloc?
Is the rise of the RMB as a reference currency confined to Asia? There is a strong regional pattern to reference currencies. We can think of the euro as the natural currency (for historic, political and geographic reasons) for emerging market countries in Europe and the Middle East and North Africa, the dollar as the natural currency for Latin America and the RMB for East Asia. In the most recent period for example, in Emerging Europe, the euro is the dominant reference currency in 13 out of 17 cases (of course, all countries which have converted to the euro are excluded from this count); in Latin America, the dollar has this status in 12 out of 15 cases; and as discussed above the RMB has this status in Asia. The question then is how do these respective reference currencies fare beyond their natural "backyards." The dollar does best on this metric. As Table 4A illustrates, the US is the dominant reference currency in 11 out of a total of 37 possible extra-backyard cases; the euro is the dominant reference currency in 2 out of a total of 28 possible cases; and the RMB in 3 out of a total of 42 possible cases.
But here too there has been some change over time. In the period 2005-2008, the comparable numbers for extra-backyard dominance was 16 for the dollar, 4 for the euro and 1 for the RMB.
Another metric for assessing the geographical reach of the different currencies is to look not just at cases where a currency is numero uno but all cases where the co-movements are significant (Table 4B) . As a reference currency outside In Tables 3A and B , the number in each cell represents the number of countries for which the reference currency has the highest value of CMC for that period or has a significant CMC.; in Table 3C , the number is the average (across all 10 East Asian countries) value of the CMC.
Asia, the RMB has increased its presence from 7 to 11 cases. In the case of the dollar, it has declined from 22 to 19 cases. The Euro also increased its presence from 12 to 15 (out of 28) countries. In terms of the magnitude of the average CMC outside the "backyard", the rise of the RMB appears modest (from 0.09 to 0.13), but this increase must be compared with a decline of 18 percentage and 11 percentage points for the dollar and euro, respectively. The net swing in favor of the RMB is thus not inconsiderable. 
Robustness Checks
We check the robustness of our results in several ways.
Robustness to Choice of Numeraire
We have used the Swiss Franc as the numeraire to express values of individual currencies. According to Frankel and Xie (2010) , if the exchange rate is truly a basket peg, the choice of numeraire currency is immaterial. However, if the true regime is more variable than a rigid basket peg, then the choice of numeraire might matter and they argue in favor of using the SDR as the numeraire. But this is less important for us as our concern is with co-movements and less with whether countries are explicitly pegging to individual reference currencies. In any event, we re-estimated equation (1) using the SDR as numeraire. The results are presented in Annex Table 3 , and are very similar: the average CMC for the RMB goes from 0.10 to 0.20 over the two periods, and is the dominant reference currency for 15 currencies, 6 of which are in East Asia. It is significant in 17 countries, 9 of which are outside the East Asian region.
Robustness to External Financial Environment
One issue relating to the estimation of equation (1), especially in relation to comparisons across the two time periods that we study, is the external environment. If this environment changed across the two time periods, and in a way that would move the RMB and an individual country under consideration in the same way against the dollar (in market parlance this is known as risk-on/risk-off behavior), then our estimations would result in biases in a way that would render crossperiod comparisons problematic. To guard against this, we need to control for the external environment.
The idea is that all emerging markets have common features with China and that a rising tide might lift all exchange rate boats at the same time. This might especially be a risk given the daily frequency of our data: on a day where EM risk is apparently lower, the RMB will appreciate more, as well as all the other emerging markets, especially in Asia. To avoid this spurious correlation, we included several indicators of common emerging market risk to equation (1) 
Four different risk indicators are considered: Fitch Solutions' Probability of Default Index (PDI) year and at 5 years (F1 and F5), J.P.Morgan's Emerging Markets Bond Index Global and J.P.Morgan Emerging Markets Bond Index Global Diversified, two indicators of the bond markets (EMBI1 and EMBI2 in Annex Table 4 ). Finally, we include the VIX indicator for emerging market countries, which we take as the best indicator of the risk perception by the market. Unfortunately, it is available only from March 2011.
The EM VIX is our preferred indicator, since it is interpreted as a global index of risk perception by the market. It should accurately capture movement in the exchange rates which are purely induced by risk-on/risk-off behavior. Overall, however, it seems to reinforce the magnitude of the RMB on the sample. There are some instances where the inclusion of the VIX sharply reduces the RMB CMC, such as Chile (-0.22), but also some important instances where the reverse happens (South Africa or Thailand).
The equations where we include the JP Morgan's EMB indices ("Global" and "Global diversified") show a significant weakening of the RMB CMC, and unsurprisingly, concentrated on the largest and the richest emerging markets (South Africa, Turkey, Brazil, inter alia). When we use Fitch's probability of default, another indicator of general EM risk, the results are slightly weakened, but our conclusions remain valid. Overall, even with the indicator which reduces the most the RMB CMC, the RMB remains the reference currency in Asia in all specifications (see Annex Table 4 for details).
Robustness to Reverse Causation
Another possible problem with our interpretation is that high CMCs for the RMB are the result of the People's Bank of China actually tracking or targeting the East Asian currencies (individually or collectively). Now, causation cannot be easily established unless one deploys instrumental variables or for example by looking at windows around surprise announcements by the PBoC to see if other currencies moved significantly just after these announcements.
We do something different which is more suggestive than definitive. For each of those seven East Asian currencies where the RMB was the dominant reference currency (and had the highest CMC), we re-estimate equation (1), but making the RMB exchange rate the dependent variable and East Asian currencies the independent variable. We then also re-estimate the equation placing all the seven East Asian currencies on the right hand side. These eight regressions are presented in Annex Table 5 .
The striking finding is that the CMC between the RMB and these individual currencies is substantially lower in every case than the CMC between these currencies and the RMB estimated in our baseline (for example, Korea: 0.048 vs. 1.2; Malaysia: 0.08 vs. 1.06 and so on). When all the East Asian currencies are introduced simultaneously (to capture the possible fact that the RMB is tracking a basket of currencies), only four of the seven are significant and their magnitudes are small. Even if we added the coefficients of all the East Asian currencies, their magnitude is 0.18. These smaller coefficients that are obtained could simply reflect the fact that East Asian currencies are more volatile than the RMB. But had these reverse regressions yielded high estimates for the CMC, and say comparable to those obtained from the baseline regressions, there would have been much greater cause for concern about reverse causation.
Robustness to Direction of RMB Movement
The sample for our baseline regressions comprises cases of both upward (appreciation) and downward (depreciation) movement in the RMB exchange rates. One natural question that arises is whether the co-movements that we observe are symmetric: do other currencies track the RMB both when it appreciates and depreciates? To test this we split our sample into two (which have broadly the same size) and estimated equation (1) separately for cases of RMB depreciation and appreciation (relative to the dollar). We report the results in Table 5 . The results are broadly unchanged. There is a small decline (from 7 to 6) in the number of cases where the CMC coefficient is significant and dominant when the RMB depreciates compared to the baseline. Outside Asia, though, there is an increase in the number of cases when the RMB becomes a stronger reference currency for episodes of depreciation, reflected not just in the number of cases (from 3 to 8) but also in the average magnitude of the CMC which more than doubles from 0.13 to 0.27. 13 Pontines and Siregar (2010) make a similar point for Asian countries on monthly data: there seems to be a "fear of appreciation" relative to the RMB.
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Robustness to Methodology
Our estimation methodology, in particular our ability to use the simple equation (1) rather than equation (4), relied on the fact that there were two time windows with sufficient variation in the dollar-RMB exchange rate to minimize the problem of multicollinearity. These windows were the period July 2005-July 2008 and July 2010-2013. In other words, we avoided the period between August 2008 and August 2010 because of the RMB effectively being pegged to the dollar as Figure 2 shows. During this period, the variables USD/CHF and RMB/CHF were almost de facto collinear. But is there some empirical validity for the assumption that those periods are markedly different? A way to answer this question is to estimate equation (1) for the period of RMB-dollar fixity. The results are reported in Annex Table A6 . There are two notable and broad findings. First, and most important from the perspective of estimation methodology, we do find some imprints of the multicollinearity problem for the period of RMB-dollar fixity. For example, we find that there are many more cases of spurious coefficients; that is, where co-efficients are significantly negative or significantly greater than one (see, for example, the CMCs for the dollar for Chile, Costa Rica, Mexico, Peru, South Korea, Indonesia, India, Singapore and Ukraine). Second, in the cases where coefficients are stable, the dollar coefficient is higher in a majority of cases than in both periods of greater flexibility.
Thus, our results are consistent with the proposition that multicollinearity is not a serious problem in the two windows that we have chosen for our analysis, and that it is a bigger problem for the period when the RMB was de facto strongly pegged to the dollar.
What Explains the Rise of the RMB Bloc (The Co-movement Coefficient)
In this section, we present the results of the second stage of the analysis which are based on estimating equation (5) discussed earlier. Trade is the obvious candidate for explaining the rise of the RMB. Indeed, a simple scatter plot shows that the correlation between trade integration with China and the co-movement coefficient with the RMB is positive and significant, when we take all data points, but also when we restrict the sample to significant co-movement coefficients. Figure 3A and 3B show the positive relationship, with a significant slope of 1.69 when all countries are in the regression and 1.74 when restricted to countries with a statistically significant CMC in the first stage.
The more formal results are presented in Table 6 below. We run equation (5) for 2 samples: the larger sample comprises the CMC for all available countries in the sample; 14 the smaller is restricted to those CMCs that are statistically significant.
The table shows that there is a positive and significant relationship between countries' CMC with China and their trade integration with China. The trade integration variable is significant in the larger sample when entered alone (column (1)) and even after controlling for common price and financial market shocks (column (4)) (in both cases at the 95% confidence level). For the much smaller sample too, the trade integration variable is significant but weaker after controlling for other shocks but given the very small sample this is not surprising. 14 Our original 52 countries sample falls to 48 in this part because trade data with China for Hong Kong, Mongolia, Serbia and Uruguay are either missing or of bad quality (Hong Kong due to entrepot trade).
Is the RMB Bloc Related to Trade Integration with or Competition Against China?
A currency could co-move with the RMB because it is integrated with China in terms of common supply chains. A related but distinctly different reason for comovement could be if policy targets the RMB because countries do not want to lose competitive advantage vis-à-vis Chinese exporters and domestic manufacturers. In other words, the reason for the co-movement could be competition against rather than integration with China. How can we distinguish the two? One way of measuring competition is to see if a country exports products similar to China's. Mattoo et al. (2012) develop such an index of competition relative to China. Unfortunately, they compute this index for fewer emerging market countries than contained in our sample.
When we introduce this index of competition (which is country-specific), it has consistently the right sign (the more a country competes with China, the more likely its currency to track the RMB). But is not consistently significant in a statistical sense (in Table 7 , the index is statistically significant in column 2 but not in column 1). And when we run a horse race between this competition variable and a pure integration variable, the latter trumps the former. So, the evidence, albeit limited, favors an explanation for co-movement that is more related to trade integration than competition, although a role for the latter cannot be ruled out. One reason for that last caveat relates to the findings reported in Table 5 . It seems that outside East Asia, more countries track the RMB when it depreciates than when it appreciates. Moreover, the average magnitude of the CMCs outside East Asia more than doubles in such instances. So, we cannot rule out entirely a competitive pressure motivation for currencies to track the RMB.
Is the RMB Bloc an East Asia Phenomenon or a Trade Phenomenon?
Given the fact that the rise of the RMB has been strongest in East Asia, we need to probe further to check if the observed correlation between trade and currency co-movements with the RMB represents a pure trade phenomenon or a regional phenomenon that have to do with characteristics (political for example) other than trade. We test this in Table 8 . When we introduce an East Asian dummy to explain the co-movements with the RMB, the trade variable declines in significance (column 2 and 4). But when the trade variable is defined not in terms of manufacturing but total trade Standard errors in brackets. *p < 0.10, **p < 0.05, ***p < 0.01. Note: Index of competition with China is taken from Mattoo et al. (2012) . See note in Table 4 for the other variables. (excluding oil), it remains significant even after the inclusion of the East Asian dummy (column 6) and after controlling for common price and financial shocks (column 8). All this is suggestive of the emerging RMB bloc being not just an East Asian phenomenon but also a broader trade phenomenon. This suggests the potential for a global RMB bloc beyond Asia with trade as a driving force. And the nascent signs of such a development are the earlier findings that the RMB is the dominant reference currency in Chile, India, and Israel (not to mention Macedonia) and is the second-most important reference currency for South Africa and Turkey.
The importance of trade: other evidence from co-movements with the dollar
If indeed, there are economic explanations for co-movements with the RMB, they should in principle also be able to explain co-movements with other reference currencies. As a kind of robustness exercise, we extend the analysis to CMC with the dollar. We take the estimates of the CMCs with the dollar obtained from estimating equation (1) and correlate them with the same variables we used above in explaining CMCs relative to the RMB (i.e., we estimate equation (5) this time replacing all the China-related variables with US-related ones). These results are shown in Table 9 . We find, interestingly, that just as trade integration with China explained co-movements with the RMB, so too trade integration with the US explains CMCs relative to the dollar. The trade integration variable is statistically significant even after controlling for other common shocks with the US (column 4). It is also striking that the trade coefficients in case of the dollar are consistently smaller than the counterpart coefficients for the RMB. For example, after controlling for all common shocks, the CMC relative to the dollar is 1.53 whereas the counterpart coefficient is 1.82 for the RMB (Table 6 , column 4). This means that a 1 percentage point increase in trade integration with the US will lead to a 1.5% point increase in the CMC with the dollar but a 1.82% point increase in the CMC with the RMB.
Robustness
We conducted a number of robustness checks. First, we used alternative measures of trade integration (all non-oil trade instead of manufacturing trade) and found similar results (Table 8 , columns 5-8 illustrate this). Second, trade could be endogenous to currency co-movements. To address this partially we used initial period (2005) (2006) (2007) (2008) values for trade instead of contemporaneous values and found similar results. It does not affect our baseline results -as shown in the Annex Table 7 . It even reinforces the main coefficient, hinting at the fact that the CMCs are affected by financial common shocks, and to an even larger extent, bilateral trade.
Comparison with Other Recent Findings
The literature on the internationalization of the RMB has grown very large over the last couple of years.
15 But the relevant literature for us relates to currency movements. We are not the first one to look at the rise of the RMB through the method of Haldane and Hall (1991) and Frankel and Wei (1994) . Chen et al. (2009) analyze the inclusion of the RMB in a potential basket for Asian countries. They first remove the dollar component from the RMB exchange rate (as shown in equations (2) and (3), and over a sample of 9 East Asian countries, they find significant positive coefficients for the period after July 2005 until mid-2009. Park and Song (2011) prefer to neutralize the dollar effect by regressing the exchange rate of various Asian currencies to the dollar over the RMB/dollar exchange rate, and show a high degree of correlation. Pontines and Siregar (2010) find that the RMB has triggers a "fear of appreciating" for Indonesia, Korea, Philippines and Thailand. Henning (2012) uses the four different periods in RMB regime evolution in the last 7 years to assess the weight of the RMB, and confirms this evolution for 8 Asian countries, especially in the most recent period, as does Ito (2011) . In a more elaborate approach, Balasubramaniam et al. (2011) observe a large number of currencies, and find that the RMB has played a significant role over several countries, both inside and outside of Asia (with a concentration in East Asia). However, they see this role as quantitatively small. An interesting innovation in their work is that they try to detect structural breaks [following 15 In addition to Subramanian (2011) , see also Frankel (2012) , Eichengreen (2010 ), Yu Yongding (2012 , Ma and McCauley (2012) , Ito (2011) , and Mallaby and Wethington (2012) . Most papers conclude that the Chinese currency will not be a significant player before China liberalizes its capital account and before significant progress is made in reforming its domestic financial markets. Yu (2012) worries about a possible backlash if internationalization were to precede domestic liberalization. Gao and Yu (2011) analyze the benefits and costs of the internationalization of the RMB, positing in particular the huge costs for China of holding reserves in US dollars. Most recently, Vallée (2012) takes stock of the steps already taken by Chinese authorities in setting a market for RMB assets. Frankel and Xie (2010) ] in their sample, and obtain 375 currency-period observations for which only a small subset outside Asia reveal a significant RMB effect.
In a similar spirit, Fang et al. (2012) estimate a time-varying coefficient version of the de facto currency basket regression. They observe significant and continuously rising weights of the RMB over the period from 2005 to mid-2011 for five Asian currencies. Drawing on those consistent results, there is a rich literature concerned with the consequences of an Asian exchange rate convergence. For example, Kawai (2012) draws lessons from the Japanese experience for the internationalization of the RMB. He also argues for regional cooperation: "strategic regional cooperation could facilitate, and mitigate obstacles to, RMB internationalization", and the creation of an Asian Currency Unit. More technically, Girardin (2011) argues that Asian currencies have been targeting a synthetic composite exchange rate of various Asian currencies rather than a given dominant currency.
Finally, in a recent paper, most close to our approach, Fratzscher and Mehl (2011) analyze in depth the role of the RMB in the region. They analyze a set of 48 currencies, and show in a first step that a synthetic "regional exchange rate" has acquired a significant and rising importance in the determination of various countries' exchange rate in Asia, and then use a Granger causation approach to determine that RMB movements have an impact on regional exchange rates. They also analyze announcements by officials from the People's Bank of China to assess whether those could have an effect on other countries' currency through its impact on the RMB. In the last step, they show that the level of real and financial linkages with China matter for monetary influence. Fratzscher and Mehl thus claim to have found a "tri-polar currency system," with the US$, the RMB and the euro all having a region of dominance.
However, as discussed earlier, one drawback is that their approach has the effect of assuming dollar dominance without allowing a fair horse race to be run between the dollar and other currencies, including the RMB. One consequence is that it is not possible to compare the effects of the different currencies. 16 Thus, while the general trend toward a rising role of the RMB has been detected in the literature, ours is the first to compare clearly and directly their respective importance and to draw sharp conclusions, including the fact that the RMB has eclipsed the dollar in East Asia and is showing signs of moving beyond.
History and a Projection
The rise of the yen in the late 1980s offers a close historical precedent for the rise of the RMB today.
17 For East Asian countries, Japan accounted for 22.5% of total trade in 1991 compared with 24.4% today for trade with China. But the interesting contrast is this: the yen was never a reference currency and there was no yen bloc then like there seems to be today with the RMB as we have shown. On the other hand, the extent to which East Asian trade with Japan was denominated and settled in yen was far greater than China's trade today.
Take currency first. Frankel and Wei (1994) estimated regressions very similar to equation (1) for eight Asian countries (Thailand, Malaysia, Singapore, Korea, Hong Kong, Indonesia, the Philippines, and Hong Kong). The average value of the CMC relative to the dollar for these countries (for the period 1991-1992 that was in some ways the apogee of the Japan miracle) was 0.92 compared with 0.06 for the yen. The comparable numbers from our analysis today are 0.18 for the dollar and 0.68 for the RMB (Table 10) . In other words, the yen at the peak of the Japanese miracle was not a significant reference currency at all even in neighboring East Asia and the dollar reigned supreme; in contrast, today, the RMB has eclipsed the dollar as the dominant reference currency. In contrast, on an important metric of currency internationalization, namely the extent to which international trade is denominated in that currency, the yen then far surpassed the RMB today. Krugman (1984) has noted three rules with respect to denomination of trade. First, a higher share of exports than imports are denominated in home currency. Second, all else being equal the country that is larger in size tends to see its currency used as the unit of account; and third that for homogenous commodities and financial transactions the dominant global international currency tends to be used overwhelmingly.
Certainly, the Japanese yen even as a unit of account was never as pervasive as the Deutsche mark or the dollar. But for our purposes, the interesting evidence from Table 11 is that the yen was used to a much greater extent as a vehicle for trade transactions in the 1990s (one-third of Japanese exports and about 15% of Japanese imports were invoiced in yen) than the renminbi is today ( < 10%).
A number of reasons could explain the contrasting developments of the yen and the RMB as reference currencies and units of account. Overall trade can be dismissed as an explanation of the differences between the behavior of the yen and RMB as reference currencies. As Table 12 shows, the overall share of trade of East Asian countries with Japan in 1991 was very similar to the share of these countries' trade with China today. Of course, it is possible that the nature of trade differed: although our results do not provide strong evidence, East Asian countries perhaps compete more with China today than they did with Japan in the early 1990s because Japan's productivity differential with East Asian countries was far greater and hence the scope for competition more limited. 18 It is worth noting that since 1991, trade with Japan declined sharply as Japan's growth decelerated sharply.
18
And two reasons for the greater use of the yen in trade transactions could be that Japan's capital account was more open then than China's is today; and second, Japan had more multinational firms engaged in trade than China does today. For large firms with cross-border activities, accounting becomes easier if done in the home currency. In other words, China's financial and external sector opening may be a condition for a more rapid use of the RMB as a unit of account and medium of exchange. 19, 20 What about the future? Our estimates suggest that the average value of the CMCs across all 52 countries was 0.43 for the dollar and 0.21 for the RMB. Can the RMB overtake the dollar as a global reference currency and if so when? In terms of our estimates that amounts to asking when the average CMC for the RMB will overtake that for the dollar.
Suppose, for example, that trade is a key driver of the CMC. Based on our results, we can make a prediction, admittedly rough. In the core specifications, 19 It is possible that if we were to include countries in Central Asia or sub-Saharan Africa where China has been acquiring a significant trade, finance, and investment presence, there would be greater signs of RMB use as a conventional reserve currency. 20 It is interesting to note that a lot of the discussion in the late 1980s and early 1990s was about why the yen had not assumed as large an international presence as say the Deutsche mark despite the size of Japan's economy and trade (Kawai 2012) . Invoicing in yen was lower than that for the mark and also as noted above the yen had did not become a reference currency in East Asia.
In this paper we highlight a different contrast, where on trade invoicing the RMB has not even acquired the presence that Japan had at the time of Japan's rise.
as described earlier, the coefficient of trade integration for the RMB is 1.82 while that for the dollar is 1.53. In our sample, the average trade share with China and the US are, respectively, 13.4 and 12.8%. Based on simple gravitybased trade projections, and assuming future growth rates of GDP as in Subramanian (2011) , the share of China in these countries' trade will increase by about 6% points and that of the US will decline by about 4% points. Applying these changes to the coefficient estimates suggest that by 2030 the average CMC for China (0.33) will approach that of the US (0.37) but will not surpass it. 21 Extending these projections yields 2037 as the date when the global RMB currency bloc emerges.
In other words, while trade has been and can be an important driver for the rise of the RMB as a reference currency, it cannot on its own ensure the eclipse of the dollar globally until the mid-2030s. However, if China reforms its financial and external sectors consistent with ensuring the rise of the RMB as the pre-eminent reserve currency within the next 10-15 years, that would also bring forward the date for the emergence of a global RMB currency bloc, eclipsing the dollar. At that point, and to paraphrase the Graham Greene character, one might ask whether we have to start talking of a renminbi rather than dollar love. Table A6 Continued)
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Annex Table A7 Robustness of Association Between Trade and CMCs.
All Countries Countries with significant RMB CMC only
Share of China in manufacturing trade (averaged over 2005-2008) 
